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Thfs Is a preliminary report, and therefore, does not give

either complete or final results of the work of the various pro-

jects. No information on the construction of the device is in-

cludes, in order that the classificationmay be kept to Secret

l)EIETED

air drop over the

altitude of 68o feet.

southwest of intended

-

in the following

pages.
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PART I

GENZRAL INFORMATION

Observed Weather at Shot Time

Fig. 0-1 - B)iuetok Atoll Map

Fig. &2 - Runit Island Map with Scientific Stations

Fig. 0-3 - RdSafe Survey, D } 1

lug. o-l+- RadSafe Survey, D ~ 2

Fig. &5 - &dS&e survey, D +3
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Sea Level Pressure

Free Air Surface Ter.perature

iiet hlb Temperature

Dew point Temperature

Relative }i~-idity

.:
S’mface r.~n3

i7isi’LiUt~

c~,-J,2;:

TIi2 13ti’~

10W.5 Inb

8’5.9W

79.00F

76.60F

74.0s

1400- 11 knots

10 tiles

heights 3.5 ft., period 6 seconds, directiorl10CIo.

than one foot.
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PART II

TASK uNIT 3

DOD PROGW

CTU-3

program 6- Tests of Service E@pent and
Matetia19
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Reject 6.1- 4!?Accurate Locat$ of Electromagnetic I%lse Source -

Dr. E. Ao h+is

Objective

To utilize the electromagnetic signal originating from nuclear

weapon detonations to determine ground zero of detonation Secondarily

to obtain the field data that is available in the bomb pulse.

Procedure

Location of Ground Zero is made by use of an inverse Loran principle.

The exact time the bomb pulse is received at vafious stations is recorded.

The exact time difference in receipt of the electromagneticpulse bebween

two stations will be used to determine a hyperbolic curve which runs

through ground zero. The point of intersection of two or more curves det-

ermines ground zero~

There are two systems being tested. One system known as the short

base line or Narol System operates a net in the Hawaiian Islands and an-

other net in California. Lath net consists of one master station with

slave stations connected with microwave Mnk 30 to 60 miles on either side.

Tineslave stations receive and automatically transmit the bomb pulse to

the master station where pulse shape and time differences are analyzed.

The California net has the master station located at Woodland and slave

stations near Pittsburgh and MarystiDe* The Hawdian net has the master

station located at Kona Hawaii and the slave stations at Red Hill, Maui;

and Papa, Hawaii. Each net will attempt to determine one hyperbolic line

or a line of position and will not attempt an exact fix or exact location

-13-
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The second system known as the long base U.ne system has one net

of stations in the Hawaiian area and another in the Continental U~S.

Each long base line net requires a synchronizing transmitter and receiv-

ing station located not more than 1500 miles from the transmitter. For

the Hawaiian net the transmitter is located at Haiku, Oahu and receiver

sites at Mdway Island, Lahaina, Eati and pahuyra Island. For the Stite-

side net the transmitter is located at Carolina Beach, North C=ouna and

receiver sites at HarMngen APB Texas, Kinross APB Michigan, Blythetille

APB Arllsnsas,and Forestport,NewYork. Each receiver station will deter-

mine exact time of receipt of bomb pulse. From this infmdion ~nes of

position will.be drawn and definite fixes or exact location of ground
*

zero will be determined for each net.

Results

Delays and short

to notify stations of

Project 6.1 for OSAGE

notification of rescheduled time

exact shot time. No information

detonation.

made it impossible

was obtained by

\L.
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Project 6.3- Fffects of Atcfio Explosion on the Ionosphere - M. Hawn

OW?CTTVE

The objective of Project 6.3 is to obt~fn ~~ta on the effects

of hi~h y2e13 nuzlear expl~simg on the Im~sphere. Principally,

to investigate the area of abscrptim, P~ObSblY due to the high &l-

tituilera~iaactive pzrticles, an-lto study the e?fects of orien-

I’!SI’NTMY’TT.AT1’??1

sj,ste~ c~~prfses:

i~~csph~re rec~rde?s, tj-peC-2, operating on pulse trans- *

i~stdld in 6 ton t~ailer vans, one located at Ron~erik ~

Atoll anfione Iocsted at Kus~ie in

One ionosphere recorder, type

missicm, i3stallei in a C-97 pla~e

RZSULTS

the Caroline Islands.

C-3,operating on pulse trans-

based at !?niwetokIsland.

Statims Et ?o~gerfk and Kusaie operatc3 successfully during

this test. The C-97 aid n~t participate, There were no noticeable

e?f’eetson the ionosphere f’romthis test.



Project 6.4- Determination of Characteristics of Airborne Flush Mounted

Antennas and Photo Tubes for Yield Determination at Mended

Ground-To-Air Ranges - Mlan J. Waters

Ob.lectives

To determine the effectiveness of flush mounted airborne antennas

and phototubes at various ground-to-air ranges in detecting characteristic

low frequency electromagneticradiation and tisible ratiation~ respecti~e&.

To determine the temporal and amplitude characteristics of the low

frequency electromagneticradiation at various ground-to-air ranges.
%

To determine the tenporal and intensity characteristics of visible

radiation at ~rious ground-tar ranges.

To detemine the effects of ambient conditions upon the satisfactory

measurement of the parameters specified in items 1 ~d 2 above~

Instrumentation

2

1

1

2

2

Technique

fiducial antennas 2

whip antenna

synchronizer

photoheads

DuMont Scopes

1

1

(1 a dual.

scope cameras

sequence camera

recorder

beam, 1 a single beam)

Signal is received by antenna fed through an amplifier and then to

the scope. The signal is then photographed, Photohead output is let

directly to the recorder. The sequence camera photographs the blast

directly for use in correlation of previous data. Mstance -S appro~te~



Results in OSAGE

U@went reinstalled in aircraft. However, aircraft did not take

off so recofing ~S done on gro~d~

No signal traces were seen on the oscilloscope. Cameras did not

record any either.

Photohead data was recorded and gave excellent results~



tll~m.,,)
bjTa

of the

Operation

Rg’JI’W. This data is to be

study relating the vaveforrns

the detcmation.

IYST?NMWTATTON

TWO i3entical staticns are used to record data, one at !?niwetok ~
~

ani one at Kvajalein.

instrumentation consists of a Wide-bma receiver with a

output connec4.ei to each of the three oscilloscopes. Mounted

speed Oscilloscope 3i3 not trigge~ and no data ue?e recorded.

The predicted fiell strength vas 50 volts per meter and the mea-

sui-edfleM st?en@h was Z6 volts per meter.

st~~f~n B - ~;aja?ein

The s~~t time for t

*

“— (Osage) was delayed and it vas im-

49
*,

possible to relay this in?srmtion to Kvajalein in the for this event.

00PKDIDOE
psiL W
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Project 6.6 - Electrombnetic Attenu~tim Measurements - T. D. Hanscome

Owny m

To make electromagnetic

time at S-band (2160 MC) and

??.O?TTIU?!?

attenuation measurements as a function Of

x-band (9400 MC).

4iiui?Installation on Rmit (Yvmne) consisted of the repaired
49

(Blackfoot) installation (3590 feet from GZ) plus a transmitter and

antenna on top of the bwnks~ at grourA zevo. Both transmitters were

cn a line to the receivc~ in a tover on ?arry. Both receivers were

lls~q t5 measure att~TlU2tiO11. ‘Thetra~smitter frequencies were sepa~at~

Frevent imge i9%erfeYence. Fach receiver output was dis-

scopes uitb scope sweep spee~s of 5 microseconds per centi-

100 microsecm3s per centbeter. In a33ition the msh re-

c~r3er was use3 on the receiver tuned to the transmitter at grourd zero.

RT!IJITS

All equipment operate~ successfully. The record from the 35m1

tra.ns~<%ter

&@

complete an-ldetailed. It confirms an~ extends the re-
.

sl~ts Cf tic t (IQackffoot).
.—

~~e delay intr~uce~ in the receives signal in order to show the

transmitted signal

was not sufficient

ever, the recovery

level existing two microseconds before time zero

for the signal from the ground zero station. HOW-

rate can be observe3, and by the end of one milli-

second the signal had recovere3 to within 20 db of full siogal strength.

Is3ard power was turned off before signal recovery ccnildshow up in

the Brush recorder.

-19-



Program 10-

Program 11-

Program 1.2-

Progrm 3.3-

Program 15 -

program 16-

Pm III

TASK UNIT 1

LASL PROGRAMS

&.242gy
Keith Boyer
Advisoz’yGroup

Therml Radiatton and H~’s

Radiochemistry

Exbernal Neutron Measurement and
High Energy @umna lfeasure~nt

Fission Reaotion Measurements

Photcxllpics

Physics & Electronics & Reaction
History

H. HcerUn

G. Cowan

R. L. tiodt

J. S. MaMk

G. L. Felt

B. E. Watt

/
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!8QwlJ(OSAGE)

Project 10.1 - Fire~ll Hy~rojyndcs - J. F. hfdlaney

L. N. Blumberg & J. F. ~~aneY

&[

The hy~rd.ynarnicyield of the * t (Osage) was determined

AliilL2”
on the basis of diameter - time da

The data cmsiste~

(35823), Parry (35g21),

of y~el~s compute~ from

~ 4.5%; the consistency

extremely good, varying

of one filn. from each

Eastman films as:

of stations Mack

R~qit (35911) anilFiiraai (35g34). The scatter

each of the films individually was about

of yiel~ smong the frames of a given fih was

from ~ 0.26% to ~ 0.~5%.

Results of computation using the differential method and the Mach*

num?xr scaling

mass treatmmt

ized materials
.

/

62meth93 are presen

L

in Table 10.1-1. The Bethe-.Fuchs -

was emp!oyea usin~ un~s as the weight of vapor-

\ L —- - - ...

in the fireball.
_,.. .—-—-

Iauis Gatt and Chester Kazek from group T-1 performeilthe major

part of the computation,

COPIED)DOE
,,JANLRC

-.



TAFT1 10.1-1

Yf.eld (Kilotonsl
Mach Scaling

Weight of Vaporized Differential

Wterial (Pound) Tntc-ra ethod Metho3 Method

‘B

‘s

3
.

*
* +

\
“——.— ___ -----

TABLE 10.1-2

Ra?ius (meters
—. .._.-— .—

q’jTJ~ (milliseconds)
.— —-—
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Project 1.O.2- The of Arrival - J, F. MuHaney

L. N. Blumberg

Atmospheric conditions of interest, protided ~Weather ~ntral (~°K)

at shot time, are:

Pm Ssure:

Temperature:

Wind:

Dew Point:

1007.6 mb

29. 94°c

U Knots from uo”

24.78°C
%

From these data, a sound speed of 1151.6 fps was calculated. The re~t~ of

the time-of-arrfval calculation are presented in Table 1O.2-1.

TABLX 1002-1

RANGE, WIND TIME JNi’ERVAL _
STATION E_ BEARING - CORRECTED (Seconds) u

Ma. ‘i’l,Parry 49,648.1 172°35 f

-23-
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Project 11.1 - pa~iochPmfcd Analysis - G. Cowan

The fission y&13s for them “are as f0310WS:

+

~i

Suggeste3 best value for

5%

Is

this shat is

-24-
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project 1.1.2- sampling - H. F. Pbnk

EQUIPMENT

Seven aircraft

VIPER 2 Report were

(F-Q) ; “Bn flight,

and TWO (2-F-841 s);

(P. F. Moore)

equipped for cloud samp13ng as described in the

used on this mission: ‘Artf3ight, Tiger Red One

Tiger Red Tuo (F-84); ‘C’tflight, Tiger White One

‘lD”flight, Tiger Blue One and Two (2-F+ 1s); and

control aircraft, Cassidy (G57) ●

WEATHER
%
,

The cloud cover was quite extensive at low levels with occasional

cumulus reaching up to 25,U feet, but so positioned that none of them

threatened to engulf the small bmnb cloud. Wind structum was on the

whole favorable with light velocities compensating

changes in wind of about 10 degrees for each 2,000

altitude.

CLOUD DESCRIPTION

for the directional

feet change in

The bomb went off under the edge of a small cumulus cloud and

the bad? cloud carried quite a bit of natural cloud material up with

it so that in the early stages there was high turbulence uithin the

cloud and pzzacticallyno color. After

churning fise the banb cloud stablized

about 8,0CKlfeet higher than predicted

The cloud then spread out widely under

winds and the flee~ color disappeared

Co;og>i

about 20 minutes of this slow

with the top at Z,m feet,

on the original field prediction

the influence of the variable

ccznpletely,leavhg only

-25-



transparent brown

transparent cloud

the special brown

stains against the SQ at s~pU ttie. l’his

was almost impossible to see without the aid of

g~sses or heYnaettisors, *ich we~ fi~l~ble

in keeping the target in sight ●

The cloud separated into three layers before plus 1 hour; a

yery puny tiyer at 21,W0 feet; a middle layer at 19,003 to 20,000

feet which seemed to contain the majority of visible bomb materbl,

although quite thin; and a lower layer at 16,0S0 feet which was ve~

thin and tide spread and quite difficult to see at all. It was found

that all of these thin pieces of cloud could be seen best by bre-~

off about 20 miles and then fl@ng straight in watchimg radiation ~

instruments to pick out the activity, as the clouds

to the eye, when approached close~ or penetrated-

almost disappeared

SAMPLING MISSION

Red One was brought out a IMtle =rly$ ~-- Of the ~eag~

appearance of’the cloud, and at plus 38 minutes was put In the top;

Red Two at plus 70 minutes was put in the middle; White FIAght at

plus 84 minutes was put in the bottom; Blue Flight at plus 91 minutes

was put in the middle; and Cassidy at plus 108 minutes was put in the

top. In he with visual appearance, the top cloud was somewhat low

in mdiation readings, the middle about normal and the bottom ve~ low.

Decay of the top between Red Two readings and Cassidy readings (7O d

108 minutes) was over 50%.

The special penetration by Cassidy was

cross contamination effects if two separate

an experiment to check

samples were to be gathered



other left closed. A run of equal tti was then

above the cloud with the second sampler open and

NUMBER RATICt3

rnada10,000 feet

the first closed.

The number of fissions measured in the samples by radio-chdst~

at Los Alamos averaged 7’7%

of radiation levels of the

reino=l frm the aircraft.

of the number predicted at PPG from observation

sample papers thrmgh the shlppx Pi.gsfier

This drop was compensated by increases in

pilot dosage based on experience with the previous REDUING shots.

‘ COPIED/DOE
, MNL RC
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IIMia-(OSAGE)

Project 12.1 - Thresho13 Detectors - h’.A. pig~ers

J-12 participatim on Osage consisted of placing geld samples

at four stations. Two of

ground zero and 700 yards

placed from surface level

these were land stations at approximately

south of ground zero. The samples were

to about 20 inches below the surface. T’WO

st~tims weye in the water on the la~ocm sfde of the islan3~ one

being alw~t 103 yards west of ground zero an~ the other about 700

ya~ds sm%h of zero. These swnples also were placed from the water

surface t~ z p~int abut 20 inches below the su~f’ace.

t?i?

fur

twcl



Project 13.1- MEASURRIENT OF ALFl+A- H. tier

J. Malik

The measuxwment of the multiplication rate on alpha of the

made by EG&G (WA} fran Runit, station I.31O. Within the range of

generations,

An array of four detectors, one photcunultiplierand three photocell

detectors, each driving the three scope combination of E~G3343~ K-~1~ ~

K-lf@9, all utilizing a common 270 Me/s Rossi display. An dete~ors we=

located at the predicted ground zero; the actual ground zero was 190 fee:

southwest of the detectors and burst

used on this shot.

Data were obtained on only 7 of

altitude was 680 feet. No collimationwas

the M indicators; a large amount of hash

of une@Aned origin made records hard or impossible to read. The photo-

multip~er gave good data on the EG&G 33i+3,however~ and the high leve~ phot~

cell data were generalIy good,



%-
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Project 15.1 - EG&G FHOTOXA~Y - H. Grier

D. J. Barnes

BURST POSITION

The position of burst was determined by triangulation utilizing four

photothedo~te plates, two each from Piiarii (WIIMA) and Hack photo stations.

Ground Zero was:

N 102851 ~ 50

Ground Zero is therefore about 190 feet at an Azimuth of 224° 211 fra intended

Ground Zero.

wet altitude was 680 ~ 35 feet●

!rlm oF FALL

Time of fall was determined to be 32.lS5 secads.

FIREBALL YIELDS

Fireball melds have been detemined from four films, one each fran Paq

(ELMER),Mack, FMarii (WIIMA), and Runit (YVONNE),with the following results:

Parry

Runit

Therefore, the fireball field is~ Preliminav measurements indi-

cate an alpha of4TED
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To reproduce this ~age use JDO Lo~ # RCE-3047, which is

an Osage fireball negative, to~ether with a photo mat

layout shlowingclassification top and bottom, Figure # and

page ~. From this material Graphic Arts can make a composite neg.

and produce @i@ glossy prints.
*
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To reproduce this page see instr~ction for page 31, using

JDO Lcg # RCE-Y348, O=ee fire~ll r%ative.
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To reprmluce this page see instruction for page 31, using

JDC Log # RCE-~@49, Csage fireball negative.
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.Dm(OSAGE)

Reject 16.3 - Electromagnetic Measurements - R. Partridge

\

J)j- ~Aiihik
o ect 16.3 measures the tie fite~ between the L

‘eactions ‘~
devices by direct oscilloscopic

recording of the electromq@Q%ic radiation in the radi.c+fre~ency
w

range. In addition, methods of obtaining other diagnostic information

from this signal are investigated.

The air-dropped
+

(OSAGE) furnished an excellent opportunity
&

to check some predia$~ons which had been made concex the reduction

in field strength to be e~ected from air drops. The

was about six times that predicted.

An alpha system was in operation, but the traces

signal strength+

are unrecognizable.

It has not yet been determined whether this was dueto radio interference

or h%ether the radiated signal had a strange shape~ There is some evid-

ence that it took the form of a rapidly or growing oscillation.
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TASK UNIT 4
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E. L. ~enldns
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program 31 -Microbarography R. Heppelwhite
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